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o p tical tiigit^ C6u ' tfi>puiiJiiiji l u a roop ectivg Subwin dOW wilhin tne operating wdndOw, ehCi^ 
subwindow corresponding to a different subgroup of channels within the operating window; 

coarse wavelength division demultiplexing the first set of subgroups of ogticd signals 
into a group of optical signals within the operating window; and 

amplifying optical signals corresponding to each subwindow usii^a different optical 
line anplifier for each subwindow. 



subwindow within the operatinj 



42. The method of claim 41 , fiirxher comprising: 

coarse wavelength division multiplexing the optical signals into a second set of 
subgroups of optical signals, eajch subgroup of optfcal signals corresponding to a respective 

window, ea^{^sij6window con[esponding to a different 
subgroup of channels v^thin the bperatin^ window; and 

fine wavelength division multiplexing the optical signajs^^ithin a respective subgroup 
of optical signals of the second set of subgr&iips-efo]5fical signals into individual channels 
within a corresponding sub\^dow. 



43. The method^f claim 42, wherein coarse wavelength division multiplexing the optical 
signals further comprises: 

multiplexing the optical signals into first and second subgroups of optical signals 
depending upon wavelength in corresponding first and second subwindows within the 
operating window, wherein the first subwindow comprises a first group of channels and the 
mf4ow comp rises a second group-a E-Gharmetg: ^ 
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44: The-methdd ot claim 43, wherein the nrsi gr oup uf chaimels tuinpiises ohonneb in -; 

range of wavelengths between approximately 1530 to 1536 nm. 



45. The method of claim 44, wherein the second group of channels con}pTises channels in a 
range of wavelengths between approximately 1547 to 1553 nm 



46. The method of claim 43, whepfi^^n fine wavelength divjgion demultiplexing 
the optical signals further compris 

demultiplexing the optical signals into third fourth subgroups of optical signals 
depending upon wavelength m corresponding Xhj/d and four^L§ubwindows within the 



operating window, wherein 



the third subwinifow coH^rises a thiJd group of channels and the 



fourth subwindow conprises a fourth group pfchannels. 




47. The method of claim 46,ywherein the third gratfp of chsbi^els comprises channels in a 
range of wavelengths betwem afmroximately 1^3i8 to 1543 nm 



48. The method 01 claim 47, wherein the fourth group of channels comprises channels in a 
range of waveleogths between approximately 1555 to 1561 nm 



49. 



/A system for multiplexing/demuUiplexing optical signals in a set of multiple channels 
an operating window of a fihe^_c ammt1llir^^lion iiijLivork t!nmpri^;tn^p^-^ 

3 
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.2-pktraniy ol line wavelength division demultiplexmg/multiplexmg-nmta, a firat numbe 
of the plurality of fine wavelength division demultiplexing/multiplexing units configured la 
demultiplex the optical signals fi"om individual channels of the set of multiple chann^ into a 
first set of subgroups of optical signals, each subgroup of optical signals corre^onding to a 
respective subwindow within the operating \vindow, each subwindow cofresponding to a 
different subgroup of channels within the operaUngwindoV; / 

a coarse wavelength division demu™lexing/multiplexii(g unit configured to 
demultiplex the first set of subgroups o^ptical signals ipto a group of optical signals within 
the operating window; and 

a plurality of optical line aniplifiers, amplifier configured to anrplify optical signals 
corresponding to a different subwindow rafhin the operating wintiow, 

50. The system of claim 49, jl(e\;oarse wavelength divisiem qemultiplexing/multiplexing 
unit fiorther configured to: 

multiplex the opncal signals into a second set of subgroups of optical signals, each 
subgroup of optical signals corresponding to a respective subwindow within the operating 
window, eacb^ubwindow corresponding to a different subgroup of channels within the 
operating window; and 

at least a second number of the plurality of fine wavelength division 
fernultiplexin^/miiltiplftxing iinitf; configured to- v 
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ffittktpiex the optical Signals witliin a I'especnve subgroup ot optical signals of thj 
second set of subgroups of optical signals into individual channels within a corresp<^iding 
subwindow. 



5 1 . The system of claim 50, the coarse-wavelength division myttiplexing/demultiplexing 
unit further configured to: 



multiplex the optical signals ipt^nrst 



id second subgroups of optical signals 



depending upon wavelength in o6rresponding>first and second subwindows within the 
operating window, wherein tne first subwindow iJomprises a first group of channels and the 
second subwindow comprises a second group of channels. 



52. The system of clam 51, whpfein the first ^group of channels comprises channels within 



a range of wavelengths of^ 



153(Mo 1536 




53. The system of^aim 52, wiefeirOhe-seeortSgroup of chanl^ comprises channels in a 
second range of w^elengths between approximately 1547 to 1553 nm 



54. Th^ system of claim 5 1 , the first number of the plurality of fine wavelength division 
demu|]tfplexing/multiplexing units fiirther configured to: 

demultiplex the optical signals into third and fourth subgroups of optical signals 
^depending uponwa^^ela^gth Itl correspon dmg il m d and Imirth cubHindowG mthin the - 
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upyiaiillg vvindbW, wherein the thiid iiubwitiduw cunipiiyes a lliiid grOup OfChanne 
fourth subwindow comprises a fourth group of channels. 



55. The system of claim 54, wherein the third group of channels comprises /^annels within 
a range of wavelengths of approximately 1538 to 1543 nm. 




56. The system of claim 55, wherein the fourJJi group of ( 
within a range of wavelengths of approximately 1555 to 15( 



IS comprises channels 



57. A method of equalizing optical/gain across a sef of channels within an operating 
window of a fiber communication netpork, comppKing:^ 

fine wavelength division demiiltiplexin^ the optical sisals from individual channels of 
the set of multiple channels into a first\etyOf subgroui)^/<^ optical :;ignals, each subgroup of 
optical signals corresponding to a respective subwindow within theVperating window, each 
subwindow corresponding to a dmQvenX subgroup of channels within the operating window; 

coarse wavelength diyfeion demuhiplexing the first set of subgroups of optical signals 
into a group of optical si^ials within the operating window; and 

anplifying/Jptical signals corresponding to each subwindow using a different optical 
line an5)lifier^or each subwindow, wherein the optical signals are amplified to substantially 
equalize ^ain across all the channels of the set of channels v^thin the operating window. 



The method of cM in-i?rfuUliei coiiiuiisii^ 



6 



U.S. Patent Application No. 08/923,461 
Attorney's Docket No. RIC-96-153 



ISigthdivision multiplexing the opncai signals inio a second sei 6J 
subgroups of optical signals, each subgroup of optical signals corresponding to a/espective 
subwindow within the operating window, each subwindow corresponding tOyd different 
subgroup of channels within the operating window; and 

fine wavelength division multiplexing the optical signals v^tWrf a respective subgroup 
of optical signals of the second set of subgroi^ps^oTopti^al signals into individual channels 
within a corresponding subwindow. 





59. The method of claim 58,yWherein coarse wa^^length division multiplexing the optical 
signals further comprises: 

multiplexing the optic^ signals into ifrst and s^ednd subgrb^ups of optical signals 
correspcmding^^t and second subwWows within the 
operating window, wherein thfe firsr subwindow comprises a fir^ group of channels and the 
second subwindow conqjrises ^econd group of channelsy 



depending upon wavelength h i 



60. The method oCxlaim 59, wherein the first group of channels comprises channels within 
a range of wavelengths of 1530 to 1536 nm. 

61. The method of claim 60, wherein the second group of channels conprises channels in a 
second^range of wavelengths between approximately 1547 to 1553 nm. 



f61^ — Thej uethod O fli aim 59^ wh c FPiin fjng >A/avff1fingth Hivi ' iiin n Hpn-mltiplf^ving 
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ropticai yigtiais further con^nS 

demultiplexing the optical signals into third and loiirthsub groups of osli i 
depending upon wavelength in corresponding third and fourth subwindows within^e 
operating window, wherein the third subwindow conprises a third group ojxJnannels and the 
fourth subwindow comprises a fourth group of channels. 




63. The method of claim 62, wherein the third group or channels comprises channels 
within a range of wavelengths of ai4)roximately 1518io 1543 nm 

64, The method of claim 63/ wherein^e fourA^oup of channel^ comprises channels 
within a range of wavelengths of apcroximately 1555 to 1561 



65. A system for equaMng opticM^gajn-aercsTa set of channels witfiih an operating 
window of a fiber communication network, comprising: 

a plurality pi fine wavelength division demultiplexing/muUiplexing units, at least a first 
number of the Plurality of fine wavelength division demultiplexing/multiplexing units 
configured/o demultiplex the optical signals fi-om individual channels of the set of multiple 
channel/into a first set of subgroups of optical signals, each subgroup of optical signals 
cor^sponding to a respective subwindow within the operating window, each subwindow 
hdiffi^fent-sxihgroup of chaimels^witbin-t he operating windo w;. 
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)arse wavelength division den iiiltiplpvin ^/niu Ut|Thr\iriP uml rnnfiunmi \rr 
demultiplex the first set of subgroups of optical signals into a group of optical sisals within 
the operating window; and 

a plurality of optical line amplifiers configured to amplify optical/^ignals corresponding 
to each subwindow using a different optical line amplifier for each sjkfDwindow, wherein the 
optical signals are anplified to substantially eqyafee-R3in across^ the channels of the set of 
channels within the operating window. 




66. The system of claim 65, th^ coarse wavelejagth division demultiplexing/multiplexing 
unit fiarther configured to multiplex the opticaKsignals into a^eeond set of subgroups of 



optical signals, each subgroup of optical signals corres^nding to 



jspective subwindow 



1 subwindow ^corresponding tc/a di ferent subgroup of 



within the operating window, eacr 
channels within the operating wu^w; 

at least a second number of the : 
units further configured m multiplex the optical signals within a respective subgroup of optical 
signals of the second/set of subgroups of optical signals into individual channels within a 
corresponding sirDwindow. 



^h division demul^plexing/multiplexing 



67. Xne system of claim 66, the coarse wavelength division multiplexing/demultiplexing 
unit ^her configured to: 

multiplex the optical signals into first and second subgroups of optical signals 

^depending ; ii pnn wavplpni^th in rni:i:a $yAn4m^>^^ <:nhwinHnwr\Antt^^ 
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opeFaring window, wherein the liryi yubwindow compnses a nrsr 
second subwindow comprises a second group of channels. 



68. The system of claim 67, wherein the first group of channels comprises jrfiannels within 
a range of wavelengths of 1530 to 1536 nm. 



69. The system of claim 68, wherein the second grotw) of channels con^rises channels in ; 
second range of wavelengths between approximately 1547 to 1553 nm 

70. The system of claim 67, theprst number o^^e wavelength division 
demultiplexing/multiplexing units further configured to: 

demultiplex the optical sig^ials intc/third and^ourth subgroi^p^ of optical signals 

ce^onding tmrd and fourth^bwindows within the 
operating window, wherein the tllird\ubwindow compps^ a third grVup of channels and the 
fourth subwindow conprises a fourth group of channels. 



depending upon wavelength in coi 



71. The system of claim 70, wherein the third group of channels comprises channels within 
a range of Wvelengths of approximately 1538 to 1543 nm 



72. / The system of claim 71, wherein the fourth group of channels comprises channels 
>dthin a range of wavelengths nf apprnvirpfit fijy ^^ "^ "^ to 1 S ^i nm 
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^3: A meth o d of multiploxing/dcmirit i plexinf; opticat -sigflalsm a set of multiple channeiSy 

within an operating window of a fiber communication network, comprising: 

coarse wavelength division multiplexing at least a first portion of a group^ optical 
signals into a first set of subgroups of optical signals, each subgroup of optip^ signals 
corresponding to a different subwindow within the operating window; 

fine wavelength division multiplexing thp^bgroups of op^al signals into individual 
els comprising a first subset of the set^f multiple chanpdls; 
fine wavelength division demultySlexing individi^ channels comprising a second subset 
of the set of channels into a second sof of subgroups^ of optical signals, each subgroup of 
optical signals corresponding to a different subwindow withiHKe"opbrating window; and 




ibgroups of optical 



coarse wavelength division demultkflexing 
signals into at least a second portion ofthe group 



74. The method of clmm/s, fiirther cc 

anplifying optical signals corresponding to each subwindow using a different optical 
anplifier for each sufewindow. 



75. A systimi for multiplexing/demuhiplexing optical signals in a set of multiple channels 
within an 9perating window of a fiber communication network, comprising: 

siiglli divisiuii iUulliplexiiig/dcniulliplcMftg unit confignfed4a:;>^ 
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wavel ength division - multiplex at least a fiis t portion of a giOUp Of U}! 
signals into a first set of subgroups of optical signals, each subgroup of ODjti^al signals 
corresponding to a different subwindow within the operating vvindov^and 
a plurality of fine wavelength division multiplexing/demultiple^g units configured to: 
wavelength division multiplex the first set of sub^ups of optical signals into 
individual channels comprising a first^bset of the^t of multiple channels, and 

wavelength division demuftiplex indnjidual channels comprising a second subset 
of the set of channels into the /econd 5^of subgroups of optical signals, each 
subgroup of optical signals cjbrr^onding t9/^ifferent ^bwindow within the 
operating window, 

the coarse wavelengtH^divisionNjiultiplexing/^jsrfiultiplexiiJg unit fiirther configured to: 
wavelen^h division demultiplex the second set of subgroups of optical signals 
into at lea^a second portion of the group of signals. 



76. Jhe system of claim 75, fiirther comprising: 

a plurality of optical amplifiers configured to amplify optical signals corresponding to 
/each f\ }^^^^r\nAr^\xr i]^j p g a differe n t nptirnl amplifi n r fnr - ^nrh r nh^vinHni^r . i 




7. A system for multiplexing/demultiplexing optical signals in a set of multiplejA^mels 
within an operating window of a fiber communication networlcgomjJnsmg: 

a coarse wavelength division multiplexing^deifiultiplexing unit configured to support 
bi-directional optical signal traffic, tlji^^Jptical signal traffic comprising a first set of subgroups 



